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a) Near-term (bj ective:

The near-termtask of the al gorithmdevel opnent activities at USF
i nvol ve nodeling coastal Case Il waters and deriving al gorithns
based upon those nodels. Since SeaWFS will be used as a surrogate
for MDD SN, SeaWFS al gorithm devel opment is our first objective,
and an algorithmfor chlorophyll a concentration [Chl a] is the
first algorithmbeing devel oped. This requires field data, which
are bei ng acqui red.

Backgr ound:

Model s of the radiance | eaving the ocean are directly dependent
upon the back-scattering coefficient and inversely dependent upon
t he absorption coefficient for seawater. O these, the absorption
coefficient is far nore inportant for determ nations of [Chl a].
The absorption coefficient can be partitioned into the sum of
parts due to water nol ecul es, phytopl ankton, detritus (includes
bacteria), and col ored dissol ved organic matter (CDOM. Since the
absorption coefficient due to phytoplankton (an) is dependent upon
[Chl a] in a non-linear manner due to the pigment-packagi ng or

sel f-shadi ng effect of phytoplankton, |arge, highly pignmented
cells are less efficient absorbers per unit chlorophyll than are
smal |, slightly pignmented ones (Mrel and Bricaud, 1981). W
proposed (Carder et al., 1991) that because smaller cells are
found in warm oligotrophic waters and larger cells are found in
cold, eutrophic waters, the package effect should vary with
season, location, and [Chl a]. One of our primary objectives since
then has been to gather data widely to test this concept and

ot hers.

b) Task Progress:

Model results were presented at the SPIE neeting in San D ego (Lee
et al., 1992) for a conplicated coastal environment on the west

Fl orida shelf that included radiance contributions from bottom
refl ectance, CDOM fl uorescence, and water Raman. The results

cl osely mat ched nmeasured curves of renote sensing reflectance
Rrs(~) froma field spectroradi oneter and fromthe Airborne

Vi sible/lnfraRed | magi ng Spectronmeter (AVIRIS). A second paper was
presented at SPIE (Hawes et al., 1992) which provided the
fluorescence efficiency curves needed to nodel CDOM fl uorescence.

Addi tional data were collected on an R'V Thonpson Il cruise from
Seattle to Honolulu from20 July to 2 August, covering eutropic to
ol i gotrophic waters. Measurenents of aCDOM am and ad were
obt ai ned along with Rrs(~) and pignent concentrations. Simlar
nmeasurenents from Monterey Bay were obtai ned 4 Septenber when an



AVIRIS flight was schedul ed. O oudy weather and a faulty
navi gati on system precluded AVIR S coverage of the cruise,
however .

Data fromthe Tanbax Il cruise from11-13 May on the west Florida
shel f have been worked up to test the pignment package nodel
algorithmpresented in Carder et al. (1991). The nodel al gorithm
"tuned" to the field data, well represented the spring data for
this subtropical environment, with only an 11.3%error (see Fig.
1) for the pigment range encountered (0.08< [Chl a] <1.0 ng/nR).
As speci es succession changes cell size over the year, and |ight
and nutrient stress play roles affecting intracellular pignent
concentration and conposition, this curve is expected to change.
How wel | we can eventually predict or nonitor these changes wl|l
determne the limting accuracy of SeaWFS and MODI S-N [ Chl a]
data. As of now, satellite-derived accuracies significantly better
than 15% are unlikely since the satellite effectively is measuring
absorption, not [Chl a], and algorithns such as in Fig. 1 with
this order of error are required to convert phytopl ankton
absorption coefficients into [Chl a].

c) Anticipated Activities:

Next quarter we will participate on a cruise of the Florida
Departnent of Natural Resources maki ng neasurenents over the
entire west Florida shelf. In addition to the neasurenents
nment i oned above, bottom al bedos and sedi nent pi grment
concentrations will be neasured to evaluate correction

nmet hodol ogi es of satellite imagery for bottomreflection.
Significant portions of the west Florida shelf are shallower than
30 m where bottomreflected radi ance values will significantly
augment total radi ance val ues near 500 nm (Lee et al., 1992).

An AVIRI S overflight of danage by Hurricane Andrew nay provi de an
opportunity to obtain hyperspectral offshore and coastal inmagery
from400 nmto 1000 nm Field data froma bl ue-water calibration
site will be obtained to help with calibration and at nospheric
correction of AVIRIS imagery (Carder et al., 1992). Pixel-binning
will be used to increase the signal-to-noise ratio and to permt 1
kn2 pi xel s consistent with SeaWFS and MDD S-N i magery.

d) Probl ens/ Corrective Actions:

None to report.
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